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MICROENCAPSULATED PIGMENT, PRODUCTION PROCESS THEREFOR, AND 
AQUEOUS DISPERSION AND INK JET RECORDING INK USING THE PIGMENT 



FIELD OF THE INVENTION 



BACKGROUND OF THE INVENTION 

m^m v ^-cm^t ^mmm u / x*— y k§ %.tc-( i/?mmzmm 
x-4 is? mm*mw.m^±m u-c, mmmwmm\-x^m^mm-r^m^ t^mm 

it£tiX\,^ 0 



EXPRESS MAIL LABEL 
NO.: EV 3275S018S US 



tfe ^tcmmM^t:*^* ^4tfflx%m lt# btis ^./^ ^tmm^m^mMM^^ 

o 
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• « 1 



:l : #i¥3-1 5 74 6 4^|g 

#rp^2 : Wl 0-11012 

#fF3t$fc3 : WH-4 9 9 74M 

#fF^4 : ^¥7- 9 4 6 3 4^# 
#f^^5 : - 5 9 7 1 5^$B 

#lf^6 : W5- 3 3 9 5 1 6 -5§-^B 
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0 

mtJtti i 
i&nxm i 2 
mrxm. 1 3 

4 

1 6 
7 

fflfttki 8 
#!*F;£iiK i 9 

#M2 0 
^flvfciS^ 1 
^1*F;«2 2 
m?Jtt2 3 
#fF»2 4 
«|#fF«2 5 
#fF3ti&2 6 
#rF^2 7 
#fP»2 8 
#fP»2 9 
#fF»3 0 
#fF»3 1 



^Hflsp 8-302227 #43gR 
^2ps - 3 0 2 2 2 8 
4$gg5p 8-8 1 6 4 7 ^&$B 
/^Hip 5-320276 #4*$R 
^ApO 8-2 1 8 0 1 5#2&l 
W0 8-2 9 5 8 3 7 -Mam 
Sfcffi^LO 9-3 3 7 6f§r'£m 
#§fli£0 8-183920 
igfjflsp 1 0-4 6 0 7 5^$B 
#§g2f 10-292143 -5§-<&$B 

mmw- 11-8O633 

Ofrfflyf 11-349870 
<&m¥- 2000-7961 
0$M3|Z 9-3 1 3 6 0 
/^||ip9-2 17 0 1 9-§^$R 
>^|pp9-3 1 6 3 5 3#£#R 
jKpUHqz. 9-104834 -^k$R 
jfcgflspg- i 5 1 3 4 2^# 
i^HfiqZ 10-140065 
11-152424 
11-166145 
^jfgsp 11-199783 

1-2 0 9 6 7 2-§-<£$R 
<|$M¥9 - 2 8 6 9 3 9 
iftBB 2000-44852 



#SfXl3 2 : 
m&$tt3 3 : 

<wnxm3 4 : 

#rF»3 5 : 



!Hf|2 0 0 0- 
^2000- 
i&m 2 0 0 0- 

mm 2 o o o - 



5 3 8 9 7 #£f?R 

5 3 8 9 8 

5 3 8 9 9 

5 3 9 0 0#^$R 



SUMMARY OF THE INVENTION 
ifBRaS/SU-flS^-Cfifc ^fctwtfcot, 

(3) H^O^tt^-ginSI5li^^#5 - 5 % 

( 4 ) mi&n^M&fr^ ^mmitn^ - * a s "<?# & > 

©gne (i) ~ (e) ©^rsr«£i-s^^^*s' Y^mm^^tzYm^Wz^J? 

•£fc, *38MOBWtt. tufa (1) ~ (6) ©it^iSW ^^'^y M2®ffl^ 

Other objects and effects of the present invention will become apparent from the 
following description. 

fcfc, SWE (1) ~ (6) ©^-C«r«Jei-S>rv^i?3iyhlE«ffl>r^«r»6ii^ 
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Tts-m (i) x^fi^^^-^hmm^nrmvMLmmm^^h^ir^^ 

HM*5*(1) 

R 1 

CH 2 =C C— 0-(CH2)— (0) n — R 2 

O 

^<b7K^s, x^tpsi^i, mtto~3, ntzoxm <omk&&r 0 

6) BUl5M»^-(7)T^^-^t4S^> X/W^^T^^S (-SO3-) RXf/Xte 
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7) mmmn^T-j-^vmtk ^tfv^r-^s (-coo-) t^ri: 
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1 4) BuiET-^^fc*®^^ 
R 1 

CH 2 =C C— 0-(CH2)— (0) n — R 2 

O 

Sr«RN» HtilB 1 1 ) -14) (Dfnjn^^-IE^^-^-r ^ n # :7*/Wldfi»<0*Bft#fc 
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16) awBi) ~io) (DttfrMz.m£^J?**7*Mmw*^tf^t*®®. 

17) Wm 1 6) lciE*£<D7kt£#1«£*a tP-f ^ 5?* s> ME«flM 
^<DzM&&£K*t-bT, 5 0 0 0 0 p pm^TtfcSr t^ttSiiffil 7) l-IEHc 

ojftaeoj^fhJS, HUlETKtt^fC^^^XW^i-Mb-r, 5 0 0 0 0 p pmETF-C 
&&\ZttL>-C* 5 0 0 0 0 p pmfiJlTtfcSr i*«tfet5WEl 7) idfEg^^ 

ib2o) Ktm.(D4y?i?^yhmmm4>? 0 

2 2 ) tfJlB l ) -10) (D^jn^mm^^ zf±M&&ft bfcb < t 

U tfy *lSgtf&£a s 3 0 tWTtfc «9 , ^¥^J»^^ S 10-2 0 0 nmT" 
fc^r^^^ti-r^SulBl 7) ~2 2) cDfpr^^fE^^ v 5 ^ ^ M5®ffl-f 
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24) m&tfv^-mtL*^v>7=-*yvm-t)k m^^^^^^M\MP^M 

2 5 ) liufetf y WH^, ^OO. 1 fiiroOTKtt^^^v 5 3^3 ^4 1 lmo 

1 / 1 <Dmm<D 2#^JS±fe7K^ 1 ^*<b ^^ilj^fc £ > SS700n m<Mtf>3t^ 

\fe(D 5 1x10 4 #^T i: * 6 £ 5 ft 2 flB&Jft& <Dfcfo&% 

tt%h<DT*h%^t%mkt-fZ)iim2 3) ffctt2 4) iClBtfe^^^^^ hlE^ 

2 6 ) 7)q»^»» £ <b t--a - £ SrWSfe £ i - SiufB 1 7 ) -25) cDfsr^tc 

2 8) BfjfE7K^tt^«^\ ^y-fey ^T?«>ari:Sr«N»i:-rslWB2 6) 

2 7) fcSEffi©^ ^ ^ bEtffi^ >-^o 

2 9) BiIlE7K^tt^"W^> ##T/V=— /K^T/^^— T^/VJtt^/Xttl, 2 

SufB 2 6) -2 8) (D{pTtL/6^-IE^O-r ^ y MBfcflH" 

3 0) H#aKRWSr$^lWIB>r^^3is' ME^^^^<D^lttttT3lt 
%~ 2 0 m*%-e£t? - £ t i-StaiB 1 7 ) -29) ©{pltitf^fEfc^ ^ 

3 1) MIBlflWll^ MJ^^-^p/-?^ 1, 2, 6-^f-^hy^— 
^-r5Sfll53 0) {effigy ^ s?* jy H3fiffi-f^. 
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(i) #i&&mmz.mtiz>. 

(4) HW^^S^V^IEfiyfeSr^S^^^-cts, 

( 5 ) H^oSH«H4^«n5fE»^S:#S - 

c7)tuiE (1) ~ (6) (D±x*m&i-%4>?i?~vhmmm4>?*ftm^mte^4? 

(1) ^m^^ttf^tts. 

(2) IE»^jx K^e>©BtW^*fe^tf*t5, 

(3) @j#»^tt{-MtLSfl5^^#5rt^-c#6, 

( 5 ) m&(owmmz.mi&timto&&& - £ § , 

<7)flul5 (1) ~ (6) ©it^jRJEtS^^^s' hE^^y^»t^§ 0 

BRIEF DESCRIPTION OF THE DRAWINGS 
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l: MMl^- 

2: ^7^^-V|4a-^t4^®^tt^J 

io : m?m& 

11 : 

12, 12' : i^TKtt* 

13, 13' : 

14, 14' : T^ly'&.m 

60, 60' : v -*—m y 

100, 100': W^n#:/i?/Wfc»|- 

DETAILED DESCRIPTION OF THE INVENTION 
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(i) ftuk&mmzmtiz. 

cdbuie ( i ) ~ ( 6 ) <D±x*m&i- s-f y meot-t «rfER«rei-cfc5. 
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w^n^^-fe/wawsHor^^ hJt (JUSS?) ^1. o~i. 3tfeD, 

Zinggtgmf*. 1. 0-1. 3 («t«5»*b<ttl. 0 — 1. 2) tfe^ri 
jJ#*U\ rntciO, SulS (l) . (2) , (4) RXf (6) ©«BSrJ:9flt*^» 

hzm^m&tt b , i , t ( i ^ b ^ t > o) <t r*^* b 

it ttl/b (^1) , I¥Slib/t (^1) TffcD, Zinggfgt=SI 

m/M¥-m= (i • t) /b 2 t?fes„ i-fcfc>*>, JC*tt, t*-^ Hfe&sn?fc?K d>o 

, Zing ggi^l^i. 

z i n g g Jggb&s l • 3J:t)^#<*5t, ta #zf-*MtiBft& «t t) SPRglfci: 

^ot^«<^5fV^ MIE (1) , (2) , (4) RXfi (6) ^IgglC 

^3&3|$**tftfcn*V^«|ftiJteS. T*-^ h^^l-Z i n g gif«-h 
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mm cot, fcvmmth^?) \^m-r^tthK. ^^>^E&ntm>mmi2tm. 
^t£#j3<DT-^^i4' 

-rz>Wr&hmmiz.vx^4 ? x2%^M\MPc*vmtz>^ t&x% z> 0 n&vm. >%m 
^^m^^-m^^iRxfyxnr^ ^vm%#~t zmM&t ;^-t, ^/^—t 
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&b-rzfm 7mmi&kh\<^) K^m-^tth^ *^*y®mnbm&& 

m^^-m^M2<D^^>^&u\a^ r^^^w £ ? \zrr^i^\m^ 

, ^^^n^^i?yHkMiisnoo«, ^mm^m^mxh^o nmr^^m^mm 
^\m\3<D\\M i^mjkvmt LXT^>mm*mi-zwm*/-*-z&%-tz>m& 
hmmi^x^^?tix^Mmm*imi-%^£&-T:%z >o m^m. Closer 
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« . .. 



£&tiZ> =17$}) ~?—m ktKY) #s 0 

<D^mm (iiM) &fa± u/t w y±Mtmm^ *«mx* z> 0 

T-^ttX) ^STKffiflat^lRld^o-C^iiJjE L < ^(cgEfr LTV^ ri^f,, ^ii^Oir/V 
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m& t Pxmtitiftffi.£7£&*G-tz>-® tjfcox^z>t>(Dk bins* 

, fe5k<Dftmmxtt®. $ frtzmmti- (mmn^^mum^x^^) &m^iz&$M 

-So 

m<D&m^*^tftz.4¥m-tz>^kiz£^xmm^-t<, wsmny-j xtumc 
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9 j ., 



4mmi$'\<&&x\ j.o, *fe^B<z>3feKtts (#{-r^^->"i4S) &7Mmttzfafrox 

ifmmMz>-*? xiio^M\MP(<r>m^^\^^xuu\zm^t^>. 
mmmzmfz r t &x% z 0 

MWMPttL-Xn. 77-^^7 7^, 7^7'77 T^W?*???, =f~\ 

y^7*7y^fo*- ^7*7-7^ (c. l. vPtisY-fJv* 7)m, fc&VMi, & 

£k i>**y->mm, ^4 >i?=m&, > k y y y 7 7 y ^ra- 

ft if) , Sfe^l^-h (#!lx.fcf, ^ffl««^i/~hX«SH4^^M^l---h^a , 

, Mx.tis H»fWNo. 2300 s No. 900, MCF88, No. 33, No 
. 40, No. 45, No. 5 2, MA 7 , MA 8 , MA 10 0, o 2200Bf 
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; =i n >\?T#M(DR aven5 7 50, Raven5250, Raven5000, R 
aven3500, Ravenl255, XfeR a v e n 7 0 0^ ; ^r-t^^ H±M<DR 
egal 400R, Rega 1 3 3 0R, Regal 6 6 0R, Mogul L, 
Monarch 700, Monarch 800, Monarch 88 0, Mona 
rch 90 0, Monarch 1 000, Monarch 1100,Monarc 
h 1 3 0 0, XliMo narch 1 400^; y s ^y^±M<^>C o 1 o r 

Black FW1 , Color Black FW2, Color Black F 
W2 V, Color Black FW1 8, Color Black 

FW2 00, Color Black S150, Color Black S160 
, Color Black S170, Printex 35, Printex U, P 
rintex V, Printex 140 U, Special Black 6, Sp 
ecial Black 5, Special Black 4 A, Xt~£ Special 

Black 4 mz&m-r s r t &x*% z> 0 

£fc N ^xq^^Miif^ C. 1 . fcT^> is h^^n-l (/N^ifV 

^n— ), 2, 3 (yN>nf>f3in— 1 0G), 4, 5 (^^ifV^ci— 5 G) , 6, 7, 10, 
1 1, 1 2, 1 3, 14, 1 6, 1 7, 24(77^fPWxo-), 34, 3 5, 3 
7, 5 3, 5 5, 6 5, 7 3, 7 4, 7 5, 8 1, 8 3, 9 3, 9 4, 9 5, 9 7, 9 8 
, 9 9, 1 0 8 (7yf7t°y 5 i?W^o- ), 10 9, 110, 113, 117(M 
»r), 1 2 0, 1 24, 1 2 8, 1 2 9, 1 3 3 (3rV 7* n 1 3 8, 1 3 9 W V 
-TVKy/^), 1 4 7, 1 5 1, 1 5 3 (~^^#«r), 1 5 4, 1 6 7, 1 7 2, 

18 0ft antf 5 - £ So 

Ht-, ^^-f ls?m<DWmPtt LTtt, C. 1 . t°^V l/Y\/y K 1 K 
), 2, 3 (hM^W; K), 4, 5(1 TR Red), 6, 7, 8, 9, 10, 11, 
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12, 1 4, 1 5, 1 6, 1 7, 1 8, 1 9, 2 1, 2 2, 2 3, 3 0, 3 1, 3 2, 3 
7, 3 8 (fyy'ul/Uy KK 40, 41, 42, 48 (Ca) , 48 (Mn) , 57 ( 
Ca) , 5 7:1, 8 8^^), 1 1 2 (t7 h^ASl), 1 1 4 (t7 
AS|), 12 2(^f/V^!JK», 1 2 3, 1 4 4, 1 4 6, 1 4 9, 1 5 0, 1 
6 6, 1 6 8 (TV hTV hn>-^l^v?K 1 70(t7M>AS|), 17 1, 175 
, 1 7 6, 1 7 7, 1 7 8, 1 7 9 H!Jl/y-7;l-y), 1 8 4, 1 8 5, 1 8 7, 2 0 
2, 2 0 9(^nn^UKy), 2 1 9, 2 24(^!iky^), 2 4 5(t7W;VA 

xte, c. i. WykW^ig^DKv), 2 3(mt^y 

/^^U^yhh 3 2, 3 3, 3 6, 3 8, 4 3, 5 O^^lfSi i:M5 0 

3€^£fc, ->7Wy^ffi(DtWatit C. 1. t°^yh7Vi-l, 2, 3 

, 15, 15:1, 15:2, 15:3, 15:34, 15:4, 16(Ml7^Pv'7 
— » % 18 (T/V# y 7VW- h^— ) , 2 2, 2 5, 60(7, uy7;H N 6 5 ( > 
hoy), 66Wy^), c. 1. Vat^4, 60|^|lf5:i:m^ 

y7yxiw^p^^»*7 — f^^^m^^mwmm- 

c. i. Wyh^!)^7(7^ny7-y^D-y) < io(^y-y^K), 3 

6,37; 

C. I. Wyh7*77y3, 5, 2 5, 2 6 ; fcSl^Ji 

C. I. Wy^U^l, 2, 5, 7, 1 3, 1 4, 1 5, 1 6, 24, 34, 3 
6, 3 8, 4 0, 4 3, 6 3f^ffll^:im5o 

^^T^ffi-r s w <t ^-e# So 

ffiSt^^3*JS0Wi:LTWu M, 3§Mi», HlWbttJfc r^vtf-n 
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S O 3 H)io<t0/^fctt^^7^ yg?(-R S 0 2 H : R{iC,~C 12 (DT^ 

i?>f/i/7th75K, ^r/y>, h !)75 K, ^nci* 

^hn^^y, JfcfrzaMKBlESN — fifrfb^iit, M)^op7/^p^ 

mm\&mn u 6 o ~ 2 0 0 o c(^p^ n 3 ~ 1 0 B£ra»*H-£ r 1 «fc 5 ft 5 , 
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VM^Xfr?* 

-r^CilCto-C, ItTKtt^^br, ^y^^T^^->S (-SO3-) RTJ/XfeX/is 
-7 Al/WCT—Or^^ (-R so 2 " : RliC^C^TyV^HXIi^i^^SioiWiDi 

) + (r 1( r 2 , R 3 *5«tt>*R 4 «iii— xhm^xh imm.^, T/^/^m, tKn=^r 

v(K + ), Wty(Na + ), t^^M^Xnh;), *3«fct* hy^y — 
, N, N-^x^y^7^y, hyi^y^75y, ^o/V— /KT5 ^, 75 

m (L i OH, NaOH, KOH) &M^X% Z> 0 
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T • .. 



mm\zmifzzki>s-v%%> 0 ^^x"^/^^Mtwt\^ z^^mm (-cooh 

y>»ia<Z>«3teiMt3WSr^\ IffiW-^ (C = C, C-C) «ri»»rU HI 

, *^y— mftwm)b-fz 0 m^, t^^n ^vmt 1 0 ~ 3 0 f 
v vj*&£5te^^vyi<'&!&k&mm<Dfr t PX'm&£it. 6 o~8 o o c(-m, 5~ 
1 0 mmnm. ^uitio *msx±m&tz> z. t k & *> n 5 . r <oftm&. 5 © 

n^ioT^TK^, vmmm, mwmm^^ m^m, mm^m 0 m vxn o^t 

rrt"b, (-COOH) ltt5»^T;^ U ft^-C*!!it5 

:i:iaot, &tM4££ UT, *;^^7^-tyl (-COO) Sr^ffitc^fSWf 
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>gA#f^ lg^fcUO. Olmmol SS£LLT*fc5 £ t bV \ «7Ktt 

SO^A*** 0 . 01mmol/g ^f^ft 5 £ , /Kt£^^ WM^fe^©^ * o % 

, #*£5£tt*5 ^twtttasfejfettisflHx* £ £ ^H^en^S** < ~e# 5>r ^ 

M^^cm-S^7Ki4S^A*^-hPS{^ WJH®£$n^V^S % 0. 15mmol 

tfflv^*iSMffet*li, ^yv^VmS (-COOH) S^/Xf*^7/^V^T^^-^ 

s (-coo-) ^^®{^A$tis^#^6>^5^ N a:^^^(D#A*^*i?)S- 
z. o vttmz x o xm h^m^(Dfm^m^^m^ i . ommoi/ g 

fcSri^K, 1. 5mmo l/g£Ui-e*>5r £3S<fc 90* UV\ 1. Ommo 
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SMCttSSSflef© 1 !^?:?!!: 1 5 0 n m$kTb-tZ> r £ 5 D #1- 

2 0 nm~8 0 nmit50)JSJ:»)ff*t<, rftfcJ: »9> #f£c5£tfefc «fctJ<efcffi&J04 

(RNHj*) ^fSr, ^-T^^^^^LTfi^T/V^T^^^^^^^ (R 2 N 
H 2 + ) $s&, IHT^y^f^i UT«h y T/J^^T^-^i^^i-^ (R 3 NH + ) 

W7^-)A*f^yi:tTii (r 4 n + ) ^if^rHSfts, r^-e 

«G»0^7^^ttS0MT^^i:LTtt, C 1\ Br\ I "^Sr^f 5^ 

o 

ifcM*S£ LTtt, T^dr^S, T V —jV^te Xtf^tlb £ tltz&fa & -5 
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X, T^yn^/^S, ^n^^S, t'nUfVS, t^U^S^b 

R\ R\ R 3 {i^H^tLT/^/l/«^«Ty— XliCl, BrifclJlt 

7P^-^ >o^/v h]) ^ f-)VT V&fvJJ Y\ i?T V ^/VT ^^e— ^ A ^ n 
7>T h\ 2-t y n^ohVvhy t^/VTl/^—V vyj 

T^yx^f^DMC GIN 3 V C*Sfc> ) > 7^!ii^r^DML6 0 (H^W3 

y(«0),c-i6i5 (m-xm^m (80 ) ft^£W3r^$-c£5 0 
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(mol/g) ) I^LT, 0. 5~2ffiHtyW®|5iBAS#*L< % «£ 9 L < 0. 
8-1. 2{g^A^fgffl-e&5 0 0. 5f^^±(D»*i:-r5r <t(Cj:oT, Wkfti 

m^r^^m^'\mm^m\(D^w-wmt tttt, ^eg4 9-46 29 it^ 

fg, #2:^1 - 2 4 1 4 2-^-^g, Xte#MBg6 2-1 0 4 8 0 2^fg^ffi^$tbTV^ 
5i5 ftT^^^T y J^WmW, #ffiBg 62-221431 -^k^{£iE*££*VCl ^ 
£ 0 ?£T=-yf^>&(D^ti^~,immW; #MBg6 2-3 4 94 7^#Xte#liBg5 5 - 

1 1 5 2 5^$gl;ifE*6£*L-ci^ J; ot£T~jr^>&<nT2 y^mmMifc. #^Bg4 6 - 

3 4 8 9 8 -%-'M$XnWMB% 51-30284 -^k^fE^tl/Tl ^ £ 5 &T~^tt 

^^If^jicJoV ^T^^-f'ST— ^"V-|4fi'a'l4lf-®^S"l4^iJ £ ttli^ 0iJ*tf, -JK (3 1 
) : 

R 21 CH= CH 2 Z 1 



R 31 > ' 

-CH-0-CH 2 - 




o — 



CH 2 — C 0 (C 2 H 4 0) m — X 



(31) 
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J— iVT% >XhZ>] 



-v&zn&it'&m. xt&z (32) 



CH = CH 2 D 




(32) 



0 



(C 2 H 4 0) n — Y 



-CH 2 -0-CH 2 - 

Xm&tlZ&Xh*), nf±2~2 o(Dmmxh<o, 

fjfs^; (3D xmztizms&smfz&ffln* mm^5-3 2027 6^#, x« 

Sfcfflsfl 0-3 1 6 9 0 9-l-<k$&ic:fE*t£;ft-t^5o S (31) ^£5tf5R 21 <7«S<t x 

<Djit^iiUiS-r s - ^ lao-c, mmL^-m^(Dm^^xnm^(D^\ ^m^-e- 
z>z-t &»imxfoz> 0 5t ( 3 i ) xm ^tL§^ lv «t l-c«, rteo 
^ (310) -e^^tL^^^i^fSwi^-e^^ jMfrftta^ riso^: (3 1 a) ~ 
(3 id) xm£tiz>ik-&m*mif&^ti)>x%z> 0 

CH 2 =CH-CH 2 -0-CH 2 




O— CH 2 -CH-0-(C2H40)^-S03M 



(310) 



R 



31 



D£4\ R 81 , m, M'ttS: (3 1) T*^$tlS^^ilRl«] 
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CH 2 =CH-CH 2 0-CH 2 
C 9 H 19 ( ( )) 0-CH 2 -CH-0- (C2H4-O-) 10-SO3NH4 




CH 2 =CH-CH 2 0-CH 2 
C 6 Hi3 ( ( jS 0-CH 2 -CH-0- (C 2 H 4 -0-) i 4 -S0 3 Na 





CH2=CH-CH 2 0-CH 2 
C4H9 {{ ^) 0-CH 2 -CH-0-(C2H4-0-)6-SO3NH(C2H 4 OH)3 

CH 2 =CH-CH 2 0-CH 2 
C 8 Hi7 (( 0-CH 2 -CH-0-(C 2 H4-0-)4-S0 3 NH4 




Ola) 



(31b) 



(31c) 



Old) 



I-I|^aiftS:#tt©7^ T o y H S U -X (7^7nyHS-0 5, HS-10, 
HS-20, HS-1025) N ifcSV^ Jflt^I^^Tf* P Ty-^S E 
-ION, SE-2 0N/i^i(f5r^^5. 

)iii^i«^©7f* y ry-^s e- 1 oNit ^ 010) -c^saxM^ 

W^ol^T, M'^NH 4 , R 31 ^C 9 H 19 , m=10^Wc^t*fc5o jia«^XH^^ 
#!t©7f^y7y-/SE-2 0N(t S (310) Xm^tl^t^m^^ ^ M 1 
^NH 4 , R 31 ^C 9 H 19> m= 2 0 £ ^^k^-CfcSo 
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(33) : 

CH 3 (CH 2 ) D — CH— CH 2 -0-CH 2 — CH=CH 2 

^ z p | (33) 

0{CH 2 CH 2 0-^A 

[5fcK ptt9XttHT?ife>J, q«2~2 0©»fe!5, Ali-S0 3 M 3 »^tl 
■Cg^W»^UvS (3 3) T?«*n5#*bV^T=.*>i4m#ttJfffi?5tt 



CH 3 (CH 2 ) r — CH— CH 2 -0-CH 2 — CH=CH 2 

0-fCH 2 CH 2 0-^S0 3 NH 4 

-10) ^i:tilf5:i^5o T^7nyKH-5tt, ±ffi5£^£ft3^W- 
*3VvC, r^ 9> s aS5fc3*Lfcfl^4fe^ r#ll, s 3*5 £ SfLfcte^fc^fflfS* 
-CfcSo 7^7nyKH-10(t ±^X^^tl^t^m\^^X, r^9, s^lO 

^ $ttfc^^ ^ r^ii, sziuot snfcfb&tt t <Dm&mx>-foz>o 
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(A) 



Z; -SO3M 4 

~io ffipe/WSft^fBffl A s»* b < , i t) b < 1 . 0 fi^E-yv- 5 ffiRr/ve«0*SH 

tt^^fc tot*^ ftttti^tt tflEtbfe t©^^o $ b \z.vmm^®Mm*fa 
± u mmm, m^mmnt^ h(Dttez> 0 1 o freAOT^M* £ -r z> - £ t?* ^° 
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7^ija^;vS, ^^^ya^;^ ^d-<^;H, tf^y-^V^ fc'-l^S/^ 

^;^>^S, ^/^-/v^it^rtL^o^o 
^/Hb^^7K1l ^T^^mtt^^tfe^^/i^nfc t> O t So * fc, _LfE<D 

y y t^^f, tr=y^yv*>sH- h y ^> 2 

ur, 1 1 0 ffiF*/wBae©ttH36s#* u < , x r> frt. l < 1 . 0 5 
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fcifr* bft v y ^-©3B£&»*J U ^ bT# ^-fe/HbKc^^t^^Kis^ 

(2) ^^vttm^s^tt^J^^b-citm^^^^^y^. .fc^ttftiak 
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^4 y xx % ^Mmn<DMmL^-*%m u-o ^z&m&ft (=« # v -*—) <o^y 
& ( Tg ) ftmmrF(DW&\M, ^y-v#y*±Mmwffi*m<nmmz£zz%M*g 

fctetf^fcs^i&S) £V^ 0 — jftHlfi, ^^SMH^4f+ (Differential scanning 
calorimeter) K «fc 5#H»JSJ- <toT#bn^^ttiH^V>T, «8&br-*©j£&W> 
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%ibtix\,^ 0 ^mm^^^xn, m^smmtf (dso \zx^mm^x^xn 
t.\^<f$m-rz>tzib\a*. ? v%7 p ^Mkmm<DMfmT%m^vx\<^&m-£w- ( 

3 tK ij (Djf? (T g ) tt, ^t<li3 0 TOT, «t 0 b < ft 1 5 °C 

<DMn%tf-%W& bTV ^^fi^ (aatf!W— ) <Dtf5x1ffi& (Tg) tcfe^T, 
^b7y ^OffflH^ b 5 <DT\ #7 *te^f* 3 0 TOT^-T § - £ * s »* bV \ 
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^y/^r^K^ T5;yS^tpN-^^T5;y^/^^^ y ^- K N-y^A-r 

*y:n^yVT*y I'— K ^ fvVT ^ Jzcf-fl,* 99 V U— K ^ f"^7 5 ; xf/k 
7^yw-K ^xf;V7 5: y *-^9 99V U—b, v^^viyr 5 7 ^fvW 9 9 V ^ 
— y*£oyT9 ]) /i*W&fzfe?i 99 V Mk(OT iV^riVT % 9 x-7stA*& ; N— ( 2 -vo< ^ 
/ur^yxf^) T^y^T^K. N- ( 2 - V>9 f-tVT ^ J 99 9 V JVT ^ K 

N> n-^^/VT^/^c \£iV79 JJ/V-TS b\ fOT/^T^ yaSSr^Tt"*^ 

fpr ^ Kf§l££ * br=/n? y v^^o^ey if ~/vt° y v^is, -^y ^vkt 5; y ^A-f- 
n — if — /v— 2 - trn y kv, ?fc *r Sragtf s - £ s c 

y <bf§* $ nt^m r> m utmwsnzM*.* m?m^ y hmm £ ti 
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4 y^-^mmz, ^mmipH&mmt lt^^a^, -7^^s, -r? 

T?Vv^^&, V o^yvS, ^o^is t"-!ifVS, hf-W^^p 

, ^n/v^^l/^ v?^p/V^^W^ ^n^fwy, p-^p;v>f-^fl/y» v> 

n - ^> ^ ->xf^r ^ y ^- h , r ^ y /ng-^^/K t ^ y /vfi*7 * =/k 

1^— K v>v^ n-<^x— /K7*^ y W'— K u-^^^/^df-V^^/^T^ y 

k t^ 7 y zi^-r h9tKo ^/v^ y ;k y^v^/vT^ y w — h^o^wtiT^ y a* 

* * y i/— h^(D^w^^ * ^ y /Hfc^^ng ; r y /wo-tfi^ r y /p- 
viftr y A<$f<DT y M\&*to ; w i^fc, ^ = ^o^^r/i^ ; n-s 



38 



^w^m^xm$-ezz>%mv£*s^-tvxte, td^s, r^yn^- 

/v-s, ^ ^ ^ y o'f/i'S, ^n^^/i^s, tr= y f>s, t^i/^^>b5i(*tts i 

^ y w _ K ry^r^ y K tr* (r* y n^^M t Ko^yxf;wyv 
T ^_ K t ^ (T^yn^t^yW^^) rs^-K 1, 

^ y ^^^jy-j, y K 1 , 6 -^^^^^-/V^T^ y 1/— K ^d-^^/v 

^ C4 _ (T^ya^) y°uy<^ 2, C4- (r^yo^h 

^v-) 7*^1/) ^n/<y, 2, 2 -If* [4- (T^Un^h^-^b^) 
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Vol^M ^o/^, 2, 2-« [4- (T^ y n^^b^i/ • /Ky^ hdrv') 7^ 
-/w] /n^y, t Kn^f-v'tv^y yg^jd-^y^vi^y =i—/WJT? V K 1, 4 
—-?9^*?it^-A'*JT9 !i i^-K *J*/9 v<^9 —frVT 9 y l — K ^>9^V^ 

y h— /w^dr^r^ y i/— K s^^^y^y t kp^^t^ y 

K vHy ^fB-^o/^yfhW!) K ^i/^y^y /i/hVT?V u 
— K fh7^o^t^7x/-;l/A^7^!Jl/-b, b V 9 V -fen— /WS?T* V b 

, by ;vyo/^h<j7^ y k hy^ (r^o^xf/i/) jy^Tx 
K if uy^y 3-/^^^ y w-h, i?xfi/^y 3— tv*?*99 y b 
> h y^u^y 3— jvi/9 9 9 v K f h7if y^^-/v^^^ y y- 
K ^yxf i/y^yn-^^^yv-h, 7°n tvy^y 3-;^ ^ ^ y u- b 
, /Ky^nfi/^^y 3— y w- k 1, 3-^i^^y =«*- /^^^ y 

1 — K 1 , 4 y^t-^v^^ 9 9 y V— b > 1 , 6 -^IJ-VS?;*-— /l^p* 9 9 
U W ^t-^yf 3^v?> ^ ^ !) ^ 2-tKo^y-l, 3—i?*9 
9])n^zfx2/^ > 2, 2 — if* [4— (^^^yp^y) ^o/<y, 2, 

2- fc** C4- M^^yn^yxh^y) ^ce^AO ^n/'iy, 2, 2-t^ [4- ( 

y ndp->3ih^^b^-» :7^xvl/J yp^y, 2, 2-tT* [4- {9-99 
]) u^y=c h^yx b^vO 7aixvl/) x h^^n^et^^^y — Mi/ 

^^^yy- k *?i/9n-<zs9^A'i?ji99 y \r— K ^y^xy^y 
^^!)y-K 9 y -fe o -;v-y^ * ^ y b , b K o ^ > y v^^y-^/v^ 
!)3-;^^yy-K -y^y^xy^y k Kn^y^y^^^^ y y- 

K 5?MJ ^fp^7°p^yrh7^^^y K ^l^my^y b — ;VhV999 
yy- K ^i/f^yx}) b~ j\^Y?9 99 V K b V 9V^— 99 V 
hV9^ jV^u^hV 99 9 V W- K by^ (^^D^yxfyk) 

^y^T^u— K ry^^yw-K v?t'xMyHfy x -^ryyv^w-K ^ 
ri);i^wv-K -yry/wy7^y-K ^xfyy^y 3-ynf^ry/^- 
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4 



R 1 

CH 2 =C C O (CH^fS (0) n R 2 

o 

, # y o«B^^^iiH!l^a s rR]-h u y ^-««£nfc«*ii<£>-w * n % 

±IE— (1) l-SSVvC, R 2 ^-f^5^^7K^i LTti:, ^p7^/H, 
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mm&i-&j^?m&mzte\,^xt>mntc&mm$:m!k. 

<5o 
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4 y#-ju***U u-h 



CH; 



3^CH 3 



CH 3 
CH 2 =C-C-0- 

O CH 3 




Homopolymer Tg 155°C 
(180°C) 



C \^CH 3 




CH 2 =CH-C-0- 

2 M CH 3 




CH 2 =CH-C-0-^ 
O 



Homopolymer Tg 94°C 



7 * y ;nuflS^©^jgt4tt-£ 

Homopolymer Tg 120°C 



CH 2 =CH-C-0-CH 2 CH 2 -0-|Q^l| 
O 



CH 2 =CH-C-0-|^Q 



Wfctt 

Homopolymer Tg 120°C 



CH 3 

CH 2 =C — C-0-CH 2 CH 2 
O 
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ch 2 =ch-c-o-<\tA Wtett 

II L^/JLy Homopolymer Tg 175°C 



CH3 CH3 



I I Homopolymer Tg 107°C 

CH 2 =CH-C-OC— CH 3 
II I 
O CH 3 



CH 3 

CH 2 =CH-C-0—^^ Homopolymer Tg 54°C 



CH 3 

CH 2 =CH-C-Q— ^ Homopolymer Tg 66°C 



O 



CH 3 

CH 2 =CH-C-0— 1 1 Homopolymer Tg 60°C 

O ^O^CH 2 
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^ri-s&zM*^ ;-*-h (D$m&, ^tih\zm±.xm^*y^'-^ mm* £ 
fcn±§5-^ (i) x*m£ftz>*;-?-k<D&m&te, i^n^j«piaotii^ 

fc^, 7=tH4f^Iffi^MA^=*«S:ft5S*^^- (r 

$rAPx.s r t hxz z> 0 ) ^ ^(-j^ cx^^xmm^^m^^M^x^m 

x&m-rzrMt, w&mmm^xmtn^ttntfrbt**). murmmmm 
^zzkK£^x£Vimimm~fz>^t&xizz> 0 



45 



46 



I 



m-a-tagis* 6 o°c~ 9 o 'c^H t-rz>(D*mi£. u < , 3 whq — i o mm 

t-r^><otm^^\ m&t&Tffl^ p h7. o~9. ommimm^tcm^ mm* 

m&n. tfomtvxs p-a^/k t^-^/k ^*s/b^o-« 

W * n # 7±M\Mn<D%&-&te* ^fL<!i4 0 0n mgT> Ht-fi 1 * L < 3 0 0 
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\m&&rtM*mmm^% z>° ^ <DM*.9?wm^s £ h m w y mbm^ > 

^mmmmt (b) mm. (c) r^tyfti^B&Mt; 

4 y? y htmm-j y? wa^^^ffl vtz.m^^mm^m^i&r^mz. £-r 

nmmm^fDym^^^^^ (c) r^y^^^M^mmxi/^-rr 

tfc5ii»t<, 1 0 0 0 0 p pmOTtf&S-^iW^L^o 
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o Z.(D£o^ (c) ^i§PJ^»i-6t, fi^S^^TKtt^TO^^*^^ (c) <D 

m&&to<ftz&ftfcib'!). z-<d$&j&<d (c) ©MWtsr^ia^ ±.m\\& 

c) (DW&t&MfrtK 7Ktt^»^07Kf4^C*J-bT, 50000ppm£lTO5r 
fctfS#*L<, 1 0 0 0 0 p pm^K*fc5-i:^i 9£f*bV\, 

j£cD (a) , (b) XX* (c) TK^W^^TK'l^^mUT, 5 0 

0 0 0 p pm^K*fc5ii«L<, 1 0 0 0 0 p pmgTt&S^i/J^^^t 

$ tb X V ^ 2) t> <D t # X. b tl £ o 

ft% (b) fi5~4 0m* 0 ^ (c) tt5~4 0fi»%O|5fflt$*LTV^-^^#* 
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■£fc, *|8W^*3V>-C, ^ctt^tWR4»<OJ=fE (a) % (b) &Xf (c) 

{ g) tc ^- r6o -,7)%^^«^f+-e200~400nm(7)P«^^Sy^L-, ±:|2<D^* 
^ } ^^ So -^#TO^5t«f+-e200~400nmCDP«^^^J^b, _h|E<D#l* 

^tr^^^^^T20000(ll^T'30^^^^li^^^oT#^tbfc±m^^^^ 
n^h^^^^-^SIb, #^^m^t4#®^4m T^^-Vi4m^H4#ffiStt3SU 



50 



* u < , j: <9 ^ u < 3 1 5 m*%-cfc5o wmmst t -mm&m: 
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_ n --fxj ^Vl/tf ]} 3— yWty - i s o -7°D fcVl^— 7VK ^ 

^Ix^U n— yl^ty- i s o-^ot>^-T/K ai^-u^y 3— ;V*S — n—'7 
Sfcn^-H^ y yWE-y - n -:/^yl^— 7VK h U V => — 

,we y - n -T/^vucn— 7VK ^u^tf V 3— ywey - t -/f/vx- tvk s^c^u 
V ^ y a — /V* y - t - y^yl^i— 7VK i - * ^vw- i - .?* b / — /K 7° u t° 

u^^y a— ywe y y f;i/x-T/K t*' 3 tf y =— /v^y cr^y^x— tvk t° 

y =r— yWe y - t -y^yl^— xA\ ^ JJ =»— /V=E-y " n -^*P tf/l^ 

jv=t y y ^vai— x/k i?y p t i t'w^y ^— yi^e-y ^yi^— t'v^^u 

3^^. y _ n tvi^— r/K t° y 3— ywe y - i s o tVWrn 

— 7VK tVVy' !) 3-;«; - n - /f /H-r/K Xtii^ot^? 3 ^ 

uy^ija- /K sfcn^-w^y =— yK ^^fi^^y3-;K byy^^y 

t°l/V^y 3— yWE-y x.<5-;Vjfy =t — t°l/^^y 3— yl^ey m^yvrc— x 

yi^ ptvy^yn — /v=e y y ^a^— tvk ^ ntvy^y^ — bv^^ 



52 



I 



?y^=f- u>-?V=i —/WE- J } ^n—T/K MJT'atV^^ — ;K #^P* 2 0 0 
^yyfl/y^y3-;K 1, 4 -79 fit*— /K 1, 3 -^l^tf^-zK 

/K -^^y^y h^iifsri^t^^o »A^2 o 0TOJtT-fc5^»» 

^KlilO~50 mft%S£-t?*> ^ «£ 9 L < 1 0 ~ 3 0 H%t?fc5o 

< fi 0 . 1 M%~ 2 0 m#%-efo «9 . <fc «9 0l£ b < 14 1 M%~ 1 0 fi*%T* 5o 
X 5 ^tf^iJ^ LTfck #ffr/U3-M)7/Wf/vx-f;v (^y /v^—T'/HS^ t 
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% jx^ix^y zi^ey- i S o-yat>x-7;K e^f-u^y 3— /u=e/- i 
s o - -fv tVi^x-x/K xfi/y^pn -vwe / - n - ^/i^—tvK 

a t°l/^^ y =3— /V* y ^,1^— tvK v^u tr W*' y /WE- / - n -^n t>x 
— tvK ^ntvy^yn-^y-i so-/ot>x-f;K ^ntfl/^'Ja- 
; - n _ ^y^— ?VK PtVy ^ y => / - n - ^ IfW^— 

IffeftS. 1, 2-7;^^t-;^ttfi, Jirfttfrta*, 09*.tfl, 2 — m ^/9^V 
l, 2-^t^^;^Wbii5„ rtLb^{iHi^ l, 

yxf uy^y n>-^y^x-f;K 1, 2 — < ^v^^-zK 1, 2—^1*- 

*fc*t Lt\ ^*T\ ^t<iil~20 ss% $ m#* L < n 1 ~ 1 0 fi*%-efo 
3„ g^iJ<D^*^ifi*%«t«9^v>^^4^m^^<, 2 0li%^Si5i 
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o 
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i/^^ir /ten— -r/K # ^ t^r^f^V7 ? y ace— aKy ^v-^l" 
,1^ /loi— ?VK *K y ^ 'XT A"* 1/ ^T^/l^— TV^fc £©^—^7]^, ^ V * 

^t7'J^^t/K y;v\f^>y^U—Y, y^t7^7^r7l — K y/wtr 

is©5£ (6) -ea^tts^^^^fffetiSo 
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R 1 R 2 
R 3 — C — C « C — C — R 




0 o 

H H 

±fE5£ (6) J£*5WC\ m&tfntt, WtlO n 3£ 5 0 &ffi1?f%C?3bZa * 

±JE5£ (6) ^£^M^^*~eK ^#tU<», 2, 4, 7, 

— /K 3, 5-vV<^-l — ^^v-^-3-^-— /Vft^a^f S>ft5o -tf25£ (6) -C 

ffl-r-5ri^"5It^t?feO, ^©ft^Jtbtil -fr— 7>f /-/H 0 4, 8 2, 4 6 5, 
4 8 5"£fc(3:TG (V^Ttt^Air Products and Chemicals. Inc. <£ <9 A# "Itt) n 

1/ y7/W3- JV?h$mm 1 &M t VX\X -9—7 4 J 6 1 (Air Products and 
Chemicals. Inc. £.9 A#rT«£) §^ff^5. 

b<«0. 0 1~1 0fi#%Of&fflT*fc!9, «fc!>$f£L<f*0. l~5fi*%-C*>5„ 
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# 1 0 ~ 2 0 0 n m-e*> 5 # !J -v— tSM&^fv, 

0 ~ 2 0 0 n m-Cfc 5 „ /^o^<D 0 . 1 M^/o^Tkt^-^v 5 3^3 , 1 m o 1 /L 

<DW&<0 2 ffi&«£7j«£ 1 ^ft t *Wftk Ztt. t « 7 0 0 n m(Dft<DjS«^3U 

«t fLti.— ( 1 ) X'M £ tiS £ «9 5E UfBgliM!fc«r : ^t"5 

- <dtk y ^-^Mft-T-dSfijasitt* w L-ci > 5 fc, # y ^hbh&ww * * # :/i^wt»f 
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0°COT, J:«3#*b<ttl 5TOTn $ tl^4U<H:l 0Wefc5i3fe»ft 
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Mmum* 3 o tot t-tz^t uv \, 

h&ztK *mw^&^rn, mn&tmmmi- (dso K^mmmz.^xnhn 

t^7X$m&*^^o -ftefr-h. (Differential scanning calorimeter 

o 

t5t©tfe?>rt»t<, £W£b<t*3 0TOT, iWU<ttlOW 

$ b ^> mib^° y -rHSfcK^tt, r o . i m*%(D7m^^ 3 y3giamoi/ 

L»MW 2iMt7« 1 ^i^ M^fcit, «ft7 0 0 nmO»# 
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I^5 0%^^«1 »*L<ttixioWm9, i^tUiiixio 2 

ZUBfcJIWtf-^tt, Ca 2 \ Cu 2 \ Ni 2 \ Mg 2 \ Zn 2 \ Ba 2+ 
Ztlbi&*l&]$tZ>m4*>'k\.Xn, Cl\ N0 3 \ I\ Br\ ClO 3 " 

^_ h zmb-fz. ttm<s i/9m<nmtm* *> &£Timipfi&<o&£&#% 

$ r. £ \ flcW&T^fl 5 2 0 0 n m£@x.5 t4>-? ©qtW^Sfefil^ 5 £ < 
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O^ffi^^, 4 0X10" 3 N/m (4 0dyne/cm % 2 Ot) J »K'fe5:^ s 
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^-^•^srfijffi-rsr fcfcRrti-cfcSo *^swt-*3v^ rar^/miafej r *a 
mwmr buz. se>^ »^tm w^^k xw^yv-b 

, y^ntWT^y V— K n-yWDU-K -< y^/W* y I/— K n- 
T%tV79 y K ^y7 5^T^ y V— K n-^W^y^h, 
^vWT* ywK *9<?>VT9 y K xvWT* y^K KxV^T^ y u 
-k ^^fw^yw-b> ^D^v'Wy^h, 7*=-^T^yi^- b 

% /<y^7^ yv-h, ^y s^/wr* yi/-K #©r* y/H8^*7vM». 

^y u _ K ^yyf;M^ywK n-T^/M^^y l/~bs JVT^A'*** 
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t2ty u - Vs f^v^^iz-K Ff^^^i-K *99?*s**99 

© ,vm*7vHHl ; T * !> a = h !) /K ^^^^^^ If ~/^>T ^k^4WB 

^ ;vh/vxy % t-^A^l'^ t^T^y-/K lf~/v 

v7 ^ ^ . ^ * a a ^v^f©^^! ; tf~^-x/K if h 

iLm r^y/^ ^^^y^m. ^^3^ 7-r-/ni, ^wvwtfb^ 

r ^, ; u-K^yT'n^^y^^yw- K 2, 2* -If* (4-T^yn 

^n/^, m<Di?r? y u~ MfcS*. h y t?-xi<-Mfxi*y h y y v- h 
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- Mk-&*, vsof*- y * y h-/^w^ y k*©^m*-t* y ^- Mt&# 

hy^**y w-k by^o-Ao^^by*** y v-b^by y b 
^«f*w^iu-ctt2-t Ko^w^yv-h, 2-t KP^e^ntr^r^ 
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. o i~5fi*%fi^-efc^o 

rfcVC*, #*U<ttU pH^7~9« **>#*L<tt, 7. 5-8. 5©«i 

a, yy^D^ y^y^?^ y^rzK^y^^ y ^®t7k*-# y 
^^ttby-)^ v^?S£#y^ e/a^yf^> ^»fy>^ E*^ 

^- T% ^/KT^, sl^/WT^ i?xf;V7^, by^^T^^ hy^A- 

r^>\ by* (tKn^f/v) rs/**>ifil«& by^^y-^r^^ s** 

7j<^T/^y^^^»*{^ -fy^^I^tt, »*u<tto. oili%~ 
T^7/i^-/^»*^ ^^Ml^tt, 0£b<tto. ili%~iol 
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4%, «tt)$f*b<ttO. 5~5fi*%-Cfo5 0 

^j&ft*^^ ^wsT^i/wmt (ed t a) , ft wmm-thvv^ 

( i ) ^sbw s w * a * ^^am, 

(4) ^ytyy, 

(5) 

( i ) ^mm^mmmm^^^ ?±M\Mn. 
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(4) ^y-fe!;^> 

(5) ?K 
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V)£<^m£Z>-t &XZ 3 t (D* U^Sr^T U f»«±t^/^|iMlr# 

*W>f ^^»i^W»<o^SUK!:» LT, »*t<ttlO fi*%WT, £ 19 0 £ U < tt 0 . 5 
~ 5 MS%xh Z>o ^ > ? V 3 ^ r^-A^*-' ^ A\ ^ ^ ~ a 

o 
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4 ~ l o <d l , 2 -T/^vv^-yvoman*!^ y^»®Mf(^tt, Biz L 

<(il 5fi4%OT-Cfo5o J^*W3^T^1, /VCtt3E#ft«38 

^?t«^#^n^v\ i, 2 — drf-^^^-Mi> o. 5~i oma%<**8H-css 
3 2 o m*%-e-a ; ti"5<^w ^ \ 

jz<mi^%wwz^&nmz.m^z>^t t-rz> 0 tut, z.nb(Dwm<Dwmwt\.x\* 

, SfJlBb/c^^aSTC^ («*f* «fT^=-/W HTOOCH 2 (CHOH) n CH 2 0 
H n = 2~5(DS»^-r) . m\M (Mx-&. T/VK^ * 
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wmts tr/vovsw-hy^Ai%*»« (^1350000) t b-cmigsavc^ 
-crafts fiit^fcotttiWtsr^st^s, ±ib<d@^ 

«r"J£» bT *>>T ^ / X/KTV- b £f§<b £f\ ££Ufc8fcffl*r»S 

3~10ll%tfe9, -«a±^ bTteffl-r 3«£K«U /f^^ybSfti^fV 
9 <D±mMKtt bt\ -ffi^i:^*^ 3-20 a*%-e*>5 b < , <k 0 #* b 

<l43~10li%t^, r«£Ui^UT^i-S»^0#*l-V^^t>*»i, «F 
®, f7/V3- /MIS, t7^py»^ H!> /V^n/-?V % 1, 2, 6 

mbfc#w?*bv^^^»^»^vNT. ttne (3) mf^^^^ 

»L-C,#*b<»40. 0 1-1011% iWJtKiiO. l~5fi*%T'foS 0 
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EXAMPLES 

The present invention will be illustrated in greater detail with reference 
to the following Examples and Comparative Examples, but the invention should not be 
construed as being limited thereto. 

o i)-e«^^(2ffi)^*U :»/««HUWi gSfcU©* 

/HI (mmo 1 / g) ^b"C/^Ufc 0 
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^-tirSo ^3WWf;W»»»b7y7lT3 *<b**vv*i: bT« 
g^cO^A* (mmol/g) fctt*tft. iO«Htt«ffi©«gtt* 

M5 OOOrp mtomrv 1 »*nWM* U b * 

„ 0. 12mmol/gtfeolt, 

H3JR©SHft*-^^9 ^rMA-100 CH*fcS*tt) jSOOg^lOOOml 
fclKft^Uiifc, 12%) 45 0g*«Ttt 

^b^^^m7K-e«bfc 0 TK^T^S^^bTf^ WftSraiflb^^^ft 
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) <Z)^A*»> 2. 8mmol/gt*fcot, 

7^n->7^»(C I. Wy^>-15:3)20m/^5 00^ 

5 0fi(T>fJlf-^Vtl«)1?lf-^»7 0% 

Rtjqmass o o o r P mc^r-e2^Mu ambfcWk*-;* b tm\<o®& 

#ibft*:v'T yW P 3 ''<DT~^t£S<^A*te. 0 . 0 4mmol/gtfc 

^mmc. i. \£?*>Y7>^i 5 : 3)2o$bj & r^y^^Ky ;>wkc. i 

#btL^^C2-M»^"P4"^T^^14S^A*«, 0. 045mmol/g 

^^M^(c. 1. : 3)2 0»j t r^y^yK^^WKc. 1 
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. fcW buy K 1 2 2) 2 0*j l^^jWH 9 , T=*^tt 

#f 3 nfc^^n--MW^' / P5' , (7)T^>''t«^A*«> 0. 0 6mmol/gt 

^ ^ p # ^-feyW kSB^'MC P 1 "~"MC P 6 "<Z?^ 

-C % 7^^-ytti^t#ffiMT^7P ^KH- 10^2. lgMt^20g 

IKIS<£Ufco m^»T*. 2mo l/l*BWb*y^7K«SS-epHSr8l!:W«U 
rMC P 1 "<D#M£#fc 0 

v^Pb7^UPA150^^WWM£Lfc^^ 1 OOnm-C 

t?Zingg»«^5, T^^bltaU. 0, ZinggWl. Otffc 
ofc 0 
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(KH- 1 0) 

CH 3 (CH 2 ) n -CH-CH 2 OCH 2 -CH=CH 2 

O- (CH 2 CH 2 0) 10 -SO 3 NH 4 

T^isB&itmmcm-fzy*? y &mm*' p 2 " 2 0 8 *«f a-vaateK 1 0 0 g ic 
mrm^ wain*, ii*AfMTO4Mifc^wsA 

^^Pb7^UPAl 5 0» ^^¥#J^#£« bfc £ £ 5, 1 5 0 n mt 

t)!Zingg»»^^ T^^Mtotfl. 0, ZinggWU. 0-C*> 

^ p^yt;WbiyMC P 3 "c^M3t 
T~*l/&M*mmzttZi/T P 3"1 0 0g^^i*5 0 0 g\ZL 
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lWW n^ K*0. 9 1 g»t«tfcf, ttMfc* 1 5 *»M* Ufc. 
&v v?, T^>i4m^Wffi?S^BlT ^7PVKH-5^6. 7 2 g £: / ^~ 
UT 2 -T* y 5: K— 2.-*?tV?xisVs*MbVmc 2 . 07gH 

6 Pffltt* bfc 0 ***T«, 2mol/l*«flS*P5' A***? p H * 8 MU 

w ^ oh9j ,*UPA150&ffiV xT^^i^^&Slfc Ufc * - ^ 1 5 0 n m-e 
OtZingg»»^^ T^^b^l. 0, ZinggWU. O^fc 

y^VX^e-^i^u^ K.SrO. 2 8g»LT^Lfcf, i«15» 

>^atejc2 0g*«anu-r»fru s«^3 0»Lfc o w*t& m 
m&m. «t**k wsamms iiiAts^t^M^*^ 
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, BOWeBWW^Ufc. 2mo l/l*»(Wy9A7KJWrCpH«r8 

T^^^'&S^^ffi^W-t-^^^^^^* 4 ^" P5"100g^ ^^tfek 5 0 0 g 

y zc^/VpJ ?vv* P7^ KSrl. 2 5 g W bTift^ LfcfL «W&Sr 1 5 ftfmtt Ltc 
. &l >T\ ^is&fl'* ^!)I^-M2g, Kx^/V> ^ ^ y l^— b 8 g , T-^'&M 
^»jT ^ T n VKH- 1 0 £ 3 . 9gi / £ LT 2 - T 9 V )\>T 

% K _ 2 - ^ ^vv^n ^£ 2 . 07gM ^-^^tK 5 0 g 

fc#»UfcSL ^^^7K2 0g^m^^JtbTiiW*y ^0. 6g»U 
feifiWM^y^A*»tt*«TU ^Al^f, B0tU6Wtt#tfc. 
WT'&, 2mol/l zkSfeffcfr y * ATkfcSflTT? p H£ 8 U M l^m^^ 

h7^UPAl 50^ffl^-rWWi«tfc^5, 300nmt 
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c) dsc2oo (ir-r^-«^ oho w ^m^xwat^v T-a^xtea&ft&soje 

T^^">"l4S^®^Wi--5^>^MMi L "P 5" 1 0 0 g ^^-^^7X5 0 0 g 

^aufc 0 #^-c\ -o-vvm ^^wn2gi Kfw^^ y i^— h 8 g 

0£3. 9 g £ SItM*^ / £ 2 -Ti7 U /VT =• K-2- 
^,K/n/^;^*^2. 0 7g»U St^@^^3 0^ra^bTMabfc 

\zm&mm t vx^mm^ y^o. e g *mm vtcmmm* v ? ^mmzmr u 

* bT @ ftO-^ ^ n # ^±MmW'MC P 5 B "#f0&&#fc o 

^^Ph7>^UPA150 ^#^¥^±^£$J£bfc £ r. 6, 1 5 0 n m-C 
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ofc 0 #b*ifc^fWfc«l"C*a»**. rn«rfft*3ia»MMH- (?t«*3BMW-: DS 
C) DSC2 0 0 (t>f3-«^ («0 $0 SrfflV>T««#y^-^^9^^^S:a!l^ 
-7°C-efcofc 0 

r~*^\>mzmm^i-z>'77 v twmm-" pi'2o g ^ a o g k# 

wW n^ K*0. 8 1 g«PLtWUfc«, Wttfel 5»IB»ltUfc. ft 
>fy#^;^^y V— h2. 45g, 55g, T 

^^-yttl'&ttWW^TnyKH- 10*3. 37gM *-v£ifcK3 Og^l 

anurafru ff^ts*3 0^wtfc o m*, i«m i»m mth^- 
k*s otMutt, ^^^tK2 o s \z.mtMHMt isxmim* <^o. 3 
u^o m^»T*. 2mo i/i7i«fc;*;y 9^*«?»rT?pHSr8mwi«u a§um 

CP6"©^»Mfc. 

W^nb7^UPA150^ NTflcMWtt^*^ Ut t r 5, 3 0 0 n mt 
tfZinggj»ft*ftfci^ T^^MfePl. 0, ZinggflPl. 0T?*> 

C) DSC2 0 0 (t^3-t^ (80 »D &JBv^*fc«#!J^-©#?*^^fc«£ 
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K«rO. 8 1 g^QUT^Ut'#, mtttrl S^IWflM* UXftSI 
»ffi»JT^TpyKH-1 0 3. 3 7 g»Lt^US«?r30 

. a *is*m& 2 o g \z.m&mm\ t \.xmm& vv^o. 3 g sternum* v 

9J>7*m6L*mTU S*«ri*AUeasfe, 8 0°C^6 H#FM^Ufc 0 fill^T^ 2m 
t^Zingga^f:^^ T^^Nfctfl. 0. ZinggWl. OXh 

c) DSC200 (4*) S:fflv^r«W*y^*-©^f9^^^«:as 

ftjb\ ^^n^^;W»rMCP5B", "MC P 6 B'-O^ficOT^I'J^^ 

T~*^^&mmzGi-zi'Ti/Mwm*''p 3" 1 0 o g ^ty^5 0 0 gic 
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pyyf KSrl. 0 g » Km* 1 5 #MflM* tttel 

bfc 0 i^^T\ ^^vVW< ^ ^ y M 7 . 3gi KfV/V^ ^ y W- h 7 . 7gi 
v?^^- ^!)3 -A-v^ ^ y l/- h 0 . 05g UTiP^W^ U W'T 

^£&*5 0 gl^Ut*5V^7^ttt^ffiWiilT^7nyKH-5S:6. 
7 2 g fe»7K-|4*/^*-fc UT2-7^!)^7 5 K-2-^^V^n^V^*^ift2. 

jj3gaw>rtasr s o °c^#*& uttu >r ^-vsafeK 2 o g ^m^p^j t L.xmm% v 

6Btr H W^bfc 0 fi£**T«s 2mo l/l7X»y^M«pHl:8l«U 

?ug i m i^/w?* w --case ua*^£Bfefe lt e w©^^ * n * 
ftsrMc p 1 1 "^mm^-k-o 

W^nh7^UPAl 5 0 fcffiV^fHWW^iliStfci 1 1 Onm-C 

(5ZinggWWci:5, T*^hJfc#l. 0, ZinggWl. 0T?*> 

C) DSC20 0 CW^-m^ («0 SO *fflV>t«W<!J ^-0>#9*<E£/&SrSI£ 
Uc£^5, 7°C-Cfco^i 0 

r=-^^^mm^-r^^y^Mm±^"p 5" 1 0 0 g s^a-^sa&Ks 0 0 g 
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??yv-hO. 5g VXMx.m&M& U *>3S&zK 5 o g \zMm Ut*5 

t 2 - 7^ !) ^7 5 K" 2 - > f /^o^^M 2 . 0 7g»U f?tfi@#2& 

-r ^->^7K 2 o g ^m^w^'J £ u-riBfliESfca y * ^ o . 6 g \^tc.mm 

2mo 1/17X»!)!>M»PH^8«U aiUm©^7V^^ 

T-*>mM*mmzm^z^>?BmtL i ?-''p 5" i o o g ^^^-^^tKs o o g 

y^^^Wrn^ K ^i. 2 5 g»b-C?I^Ufc^ g«15«tt 
^ ij W- h 0 . 05g^ Kfv//M ^Pl^-h8g ^l^LTflP^m^U TO 

^T^^tKs o g ni»u^^T^yttI^#BWJ7^pyKH-i 0 

Sr 3 . 9 g t y-?~k ])J^T^ K— 2— ^n^^M ^ 
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2. 0 7gtr*anu miw««*3o»mi«»ut«abfc, ww. «^ 

^y^O. 6g*^bfcjS«El^y9A*^*WTU i*4IAlWb, 8 0 
•Ctf 6 bfc 0 ****TtlL 2 m o 1 / 1 y * «t pH?r8 KUW 

t;Zingg»*^^ T^^b^l. 0, ZinggWl- Ot'fe 

C) DSC20 0 (-fe-f=»-«^ OHO $» ^rfflV^^y^-^^^^^PJ^ 
bfcid^ 2°C-efcofd 0 

T-*^^*%m\c%-irz> *sr ^wmm-" p 3 * 1 0 0 g ^ 5oo g n 

t2 -7^y^7> K-2-^f/V'7 p ny«^/V*i^lftSr2. 0 g t4 ^^^5 0 g 
Sr W UTiB^ U Stwe*»* 3 0 #MI8«- bfc 0 

mm t bti®«# y A 0 . 3 g LfcHHW* !J ? ^TK^&iST U 
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aBfc&*AUe#fe. 8 0tt6lWtt^tfc.I^T!l, 2mo l/l**ffc*y* 
A7k«e»t?pHSr8^lWU ami Mm©^7V>7^^-tHitWf^ 

Wfeftfc-^ * p * ^t;WmW"MC P 1 4 *©^&»MMB*fc-C 2 0 0 0 

o EMB-e 3 o diW-WW*ffo fc. r £ 9 # Wt±*WS* i o o ffiHt 

^UT5Wfc*anH-e2 0 0-4 0 0 nmtf>8bte*S:SB£U W#*"r*5l>fc^ U 

2 y ,vx ^ K- 2 -y ^/V^o^^/V* V»H:tt3^*® 1 0 w t %^KJ£ 

-efco fc 0 r y T p yKH- 5 fitt^^-*^ 4 0 w t %^Kf&-efeofCo 

ftbtit^ *v*7*Mum&mrMc p 1 4-wi«^^ 
* * y s / **->m p^k w ^kh- 5^2 

y 9 * V 'f-JVT % J I'M °^K, 2 -T* !> A'T 5 

K-2-y^^^^^^ r^7pyKH-5^T1 0 0 0 0 ppm*l 

h y^UPAl 50 -C^WW^^Sy^Ufc £ n 1 0 0 n mT?fcofc 

o 

T^^mz^mz.^^^tmmfr''? 5" 1 0 0 g 5 0 0 g 
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\zm\stt*&wte^ ij^i^msm&mt w^^jm^w? 

/ v?4Y*2. Og» X^Xfikn UfcSL 1 5 #IH)fiM* UfCo 

&v vt% ^v>/m ^y^H2g, Kf^/^ 9 1 v b s g , T^a-vi*** 

«ifcSJS3«lfcjS^Ufc. Rrt3S^rt»*8 0t;K^WIbfcll, ^✓Sate^O g 

* n^t;V«W"MC P 1 5 *©H»«r3t4^»»fct: 2 0 0 0 

*3RUT^t3fcKW-t»2 0 0-4 0 Onm©««U ^fctffcTTtfl rfc* * Z V 
/HT^W5/*WWn?>f h\ T^TP^KH-10At52-T^y^T 

* * * i} =W 5 J x-f-fr* Wny-fK, 7^7nyKH-10W2-7 

* 9 V /vm>* 7*7 5 y 3vV* 07^ Ftttfcfc**© 1 0 w t %AS*RJS"C*> 
0 f , o 2 -T * U /VT 5: K- 2 -t» f^n^^/^ ^SfettttSi**© 1 0 w t 
RjS-Cfcofe. 7^7p yKH- 1 0 t4tti&^*0 4 0 w t %/»K/&-C&ofc: 0 Sfc, 
#*JS "MCP15" ©HBSTn-^M^afrU *W«^«^^»*3^ 
-0200-400 n m®gbfcft*n£ U W***t*V yffc-^/M ^5^K 
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1 0 W t %^7|<S^"t?fcofCo 

-£200-400 n mfl«»K«tt U W*feT*5l yfc-X^/M ^P^K I^ /V 

/^n^^/V^^ 7^7nyKH-10^^^^-K 
^ ^ y 1/ — b £ Sr-o-fcHtT 1 0 0 0 0 p p m*Sfi"C*>*=>fco 

■7^P>7^UPA150 -Cftsaqzj^t^SrSij^ Lfc^^ 1 0 0 n m^foo 
„ ^^tlfc^y^-^/^a^M"^^^^ rtL^^S»*f+ 

*Si«t:DSC) DSC2 0 0 (ttO » *JB^T#?*lE«Mtt:H 

W * n^t;HWrMC P 1 "~"MC P 6 B'W'MC P 1 1 "~"MC P15'C 
hit&tf Z i n g g»**«LfcttJk T*'** hJfc&t/Z i n g gflMU^ 

W^P^^Wk^'MCP 7^'MCP 1 0*<P$!t^ 

MCP7 M^B*^s/Hb^?y») * MCP8 (^^p^^feA^b-vr^ 

. MCP 9 (^^o*^fe^trt^W*) , MCP 10 
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fl^DHWW «r, 4ttB¥l 0-1 40 06 5#^tC|54fe^&^CT^LfCo 

<"MCP7"<D§^> 

7 ^^ 3( . ;t ^ xf ^ 2 5 0 g^ttii^ ^v—/VTI-> }f#U£^ib. 7 

2 _ t Kn ^V^/l^ ^ ^ y V- b 4 0 g , ^^^y^25 g Mfi^M Wr'J^~7* 
TWO (AO HOtei t -y*/^-^**-* 2 0 g*>fcJ*5 

H^^2W^TiTU 5}il5«m> 

o 

jpitHi^ 40gi:^J:9(:U 0. 5mm^^7f-X2 5 0 

^-^?r»«t^^^ »«PH^8. 5-9. 5i454-C10%NaO 

fc*SJ:5l-IBiU-C, ^7-^>'7^^^w^^' 3 ^^^W^^MCP75r#fc 0 T 
^^bJtf*l. 4, Zinggftgtfi* 1. 4-CfeofCo 

<'MCP8"«> 

77^3|I/f^f by 2 5 0 g^ttM. g^-WT^ «#UfeflS?>, 7 

5<C*r#H13** n ^PWH55g, n ~-f*V79 V V~ b 2 0 g 

2-tKo^W^^y^>35g, ^^^y/^4 0gS:I> , fi^^J^- 
7*-/K> 5g^^5Mlr2»inrfU »ci5i*WR«**"C, 
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JdEO#y^HWlOgi, (C I. : 3) 7 



40 



-fe/Mk«»MCP8 4rfffco T^^Mfcttl- 4, Z i n g gfl8*f3u 1. 4^fcofc 

o 

<"MCP9"«> 

79^3^f^WH^2 5 0 g£M±i2^ Mi^/VT^ PLW^ 7 
5^^$^ n ^P^-H70g, n -^tVTP V V- h 5 8 g 

2 -t Kn^i/xW^^ y V— h 3 5 g, 5 gXtfat^Httttll^-^ 

8gi^y»(C. I. ^yh^Kl2 2) I5giit«, ^^tc^ 



89 



TK^-^^t^-eJt^b^^^ »©pH#8. 5-9. 5i^'10%Na 
%i:/j:S«t5^WBibT, C. I. M/y Kl 2 2<DW^n*^»M 

CP9&#fc„ T^^hitttl. 4, Zingglatll 1. 4T?*ofc, 
<"MCP 1 0'<DW&> 

5°C^-C#M^ii:> n -^/M ^^-M70g, n -:^vV7* V V- b 5 g , 
2 - 1 KP dfi/^/V^ **yw-b35g, T ^ U /H6 3 5 g S.T/m^P^J^-^^ 

±m<7)tf v ^-mm 1 5 g ^ / -a-t 5 ^ 0 . 

8gW xn-W(C. I. fc7^M^-H0) i5giHtti, Sfefc: 
»ett^«HB3W^ brlWWiia**-* £T«n bfc 0 r <db#cd p h tt 3 ~ 5 t?*>o 

rw^^^^WW-^^^, »©PH^8. 5-9. 5bt£Z>*. 

■cio%NaOH*»««rip^ lmsmiMnitm^ j*i/&m*i®x-x, mm 

^/WWftMCPl 0&#fc o 7*^hJtttl. 4, Zingg», 1. 4 fife 
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£LL<£>=£ 0 mmm<D^^ * uH^MmWMC P l "~"MC P 6 B" "MC P 1 
r~'MCP13'fl 7^ Wl. O^OZ inggWi. Otfe^XW 
-Cfcofc<0fc*tU ^n*yt;WW'MC P 7"~"MCP 1 0*<Z)7^ 

*Mfc#l. 3i9*t<, Zingg« 1. 3«^<W,«W 

ofc 0 **d\ hitRuz i n g gwmts jmftmm^*^mfc-?i o oig 
ctiiu mm^x, wmm+mm (tem) *5J:^^m«^sm« (sem) 

» y 7A2g»l» =f-M^?m^4 5 giC7^^«^4Wtti 
7^7nyKH-5^1g^f^43.5g, n --f^VTZ V V— b 4 7 . 5 g , 2 

»^ig^^3Bfr B ^^-C^TU7c 0 iTHTis £fefc:3H#f!f^£*t #bnfc 
y -^-m-^A^ 3 ^^^a^ "C?^*p Lfc^ ^-^mTK £ 2 m o 1 / 1 7«fb# y -7 

y ^-MH^iiS^ o . i nm%\mm^ ^3tiamoi/i 

77^UPA150 r^W^^^SIS Lfc i: r 5 , lOOnmtfcofc, it # 
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:DSC) DSC200 (^a-t^ W) U) Srffl^T#7*^/&&afl£Lfcfc - 

>-<D7tf y 1 oH%t»tRU -^t7p iJ&b<r>&&fa 

mm^tct^^ 8 5° -cfcofco #^ttf^!J-^-ai^/vv-3 ^omskjst 

^ffi^ftCBVP-Z (rnfPM^^) t«bfci:r6. 5 5X10- 3 N/m (5 
5dyne/cm) "Cfcofc 
< "TjfU-r— «fcte J f-2" <D®Bg> 

y ^ 2 g S:«*PUSjSI«, ■^->5SlfcK4 5 g {^T^^-^tim^MS'tt^J 

7^7nyKH-5^1g^f^43.5g, n~yW^!l I^"b4 7. 5g, v 5 
xfl/y^ya-^^^yw-hO. 3g, 2-7^!);V7 5K-2-^Wp^ 

2 mo 1 / 1 Tfdfeffc* y ^A 7 X^^»L-CH!Jf^3 511% 

*% ^ mk u ^3 amoi/i m&r* *s 2 J*7km& i^Mt %&ytytgftr 

U- 3 3 0 0 (BUmWiM) $?*7 0 0 nm^ttSSiBSWU 

«Hfi©5 0%fcJ5:5i*IW*S8 0»T?*>ofe. y-X&y-^oy^bK©v^- 

tz.t^h, 1 0 OnmTfcofco 

TfeS^ift :DSC) DSC200 Cfcf =«-«^ (80 $D ^v^^^^My 
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iI^?:»MCBVP-Z (m?P#»4^) T:«bfctr5, 5 7 X 1 0" 3 
N/m (57dyne/cm) Tfoo/Co 

g ^^^1/^4 3. 5 g N n-^f^T^ !JW"h47.5g, ^ 
^l^^^y 3 -;^^^!)U-h3 g, 2-7^U^7 5 K _ 2 -^-M^/u^^/V 

N A is-^W^ i2mol/l y * ^TRJgffc&SSflO bT 3 5 p H 

DSC) DSC200 («fe>f=i— OHO $0 7 *^ft£$J/£ Wc t r 5 
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*ffiflWjfK3BVP-Z (IfP»4fl) ■CiBjeUfcii*, 5 9X10" 3 N/m (5 
9dyne/ cm) fc c 

fm. *^£&zK4 5 0 g , 7 * y » by^3gt7^y^T^K20g 

|^fW4 35g, n-y^/VT^ 'J b 4 7 5 g, *5 £ W $ 9 V /Hft 3 0 g £jf 

ls*-T*k*mJaL>XW&&4 0 «*% PH8 ^DSMUfCo #b*bfc*°y -^-^ 
; ^> 3 y^fJIt^tfcf, <<*>?mfct 2mo l / l 7X^b^7 y 

|80&W»&£O. llt%l«t> ^3«lMmol/lllib^M8 
ft i frftftftmnu- 3300 (0 id&fm*i) ©*7H^t?i«tt**, 7 0 0 

7^UPA150 L/c £^ 5, 9 0 n nTCfco fc. # 

tifc*y-v-x-7;vv/ 3 ^ti*m7£&mm+ 

DSC) DSC20 0 (i?^-m^ (80 SO £fflV^#^;M^6£«l^£r5 

*ffi3fcfrt|-CBVP-Z (tt^JH5?W» -t«b/ctr5, STXlOWm (5 
9dyne/cm) t'fcot, 
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Examples 1 to 30 
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Comparative Examples 1 to 26 
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4* 



Hffi 

<fWffil-l :#ffct£l> 

^ y MBftflW ^ £ 2 Ot-CW P a a r P 

hy s i caWPhys i ca MCR300t=-^37. 50mm,=-^ 
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While the invention has been described in detail and with reference to 
specific embodiments thereof, it will be apparent to one skilled in the art that 
various changes and modifications can be made therein without departing from the 

spirit and scope thereof. 

This application is based on Japanese Patent Application Nos. 2002-287246 
(filed September 30, 2002), 2003-110787 (filed April 15, 2003), 2003-307852 (filed 
August 29, 2003) and 2003-335316 (filed September 26, 2003), the contents thereof 
being herein incorporated by reference. 
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